Angular momentum and parity conservation restrict the form of the angular distribution. 5 For plane-polarized incident radiation, the differential cross section for any photofragment produced by electric dipole excitation of a randomly oriented target is given by
where P 2 (coss) = (1/2)(3 cos 2 s-1), s is the angle between the fragment propagation direction and the photon polarization vector, e is the fragment kinetic energy, and the asymmetry parameter is restricted to values -1 ~ a(e) ~ 2. The a(e) parameter is the object of our experimental measurement. Its functional form depends on the transition matrix elements and continuum-wave phases, which are in turn determined by electronic structure and photoionization dynamics.
As described previously, 6 the time structure of the synchrotron radiation at the Stanford Synchrotron Radiation Laboratory was used to record time-of-flight (TOF) spectra of the ejected electrons. Two TOF detectors were operated simultaneously, at e = OQ and e = 54.7°, the 11 magic angle where P 2 (case) = 0. Equation (1) shows that s(E) can be determined by measurement of the relative intensities of electrons ejected at two angles. This doub1e-angle-TOF technique has certain advantages; notably a high collection efficiency, because all of the ejected electron peaks, at both angles, are recorded simultaneously, giving an enhanced signal/noise ratio, and minimization of systematic errors. Figure 1 shows the TOF spectra of Xe obtained at 70.9 eV photon energy. All spectra were recorded with the monochromator operated at a fixed bandpass ~A ~ 5A FWHM.
The ratio of collection efficiencies of the two detectors was determined as a function of electron energy by measurement of Ne 2p
photoelectrons, for which B(E) is accuratel; known. We estimate residual systematic errors as so.os 8 units.
Photoelectrons from the spin-orbit split 4d 512 and 4ct 312 subshells
were not resolved in the present measurements. Either of two approaches can be used to show that Auger electron angular distributions obey Eq. (1). In a very general way, Auger electrons can be regarded as 11 photofragments.
11
We shall, however, follow Bereznko. et al~, in using the more heuristic two-step model.
In the two~step model of the Auger process the decay of the excited ion st is considered independent of tne excit ion s. In the present example these steps are described ny the processes
where the xe 2 + final state. assigned from the work of Werme et a1., 13
is Auger peak number 3 in Fig. 1 .
The most general formulation of angular correlations in scattering experiments is obtained using the density matrix and statistical tensor algebra. 14 The statistical tensors describe the angular symmetry properties of the atomic system at each stage of a scattering process.
In particular, the statistical tensors PKQ(J,J), with J = 5/2, describe the distribution of magnetic substates IJM)for the ensemble of Xe+ ( 2 o 512 ) ions produced in the photoionization step, Eq. (2).
The density matrix randomly oriented target atoms is spherically h symmetric, so that electric dipole photoexcitationJ introduces statistical tensors of rank K < 2. where a( IM j) is the partial photoionization cross section for magnetic substate M or -M. Equation (5) shows that an alignment results when the magnetic sublevels are unequally populated.
The asymmetry parameter for the Auger electron is proportional 2 to the alignment tensor (6) where a depends on transition matrix elements of the Coulomb operator and on the phases for the allowed 16 continuum waves, which are have shown th the Auger angular distribution is then independent of the Coulomb matrix element and continuum phase shift. The coefficient a in Eq. (6) is then given by angular momentum coupling coefficients. splitting was unreso -~ ved in these measurements. 
